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Background: The use of medical stimulants to sustain attention, augment memory and enhance intellectual
capacity is increasing in society. The use of Methylphenidate for cognitive enhancement is a subject that has
received much attention in the literature and academic circles in recent times globally. Medical doctors and
medical students appear to be equally involved in the off-label use of Methylphenidate. This presents a potential
harm to society and the individual as the long-term side effect profile of this medication is unknown.
Discussion: The implication of the use of Methylphenidate by medical students and doctors has not been fully
explored. This article considers the impact of this use on the traditional role of medicine, society, the patient and
suggests a way forward. We discuss the salient philosophy surrounding the use of cognitive enhancement. We
query whether there are cognitive benefits to the use of Methylphenidate in healthy students and doctors and
whether these benefits would outweigh the risks in taking the medication. Could these benefits lead to tangible
outcomes for society and could the off label-use of Methylphenidate potentially undermine the medical profession
and the treatment of patients? If cognitive benefits are proven then doctors may be coerced explicitly or implicitly
to use the drug which may undermine their autonomy. The increased appeal of cognitive enhancement challenges
the traditional role of medicine in society, and calls into question the role of a virtuous life as a contributing factor
for achievement. In countries with vast economic disparity such as South Africa an enhancement of personal utility
that can be bought may lead to greater inequities.
Summary: Under the status quo the distribution of methylphenidate is unjust. Regulatory governmental policy must
seek to remedy this while minimising the potential for competitive advantage for the enhanced. Public debate on the
use of cognitive enhancement is long overdue and must be stimulated. The use of Methylphenidate for cognitive
enhancement is philosophically defendable if long-term research can prove that the risks are negligible and
the outcomes tangible.
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Methylphenidate (Ritalin, Concerta) has been used since
1960 for treating children and adults suffering from
attention deficit hyperactivity disorder (ADHD). It acts
by delaying the reuptake of the neurotransmitters nor-
adrenaline and dopamine, which prolongs their bio-
chemical effects in the central nervous system. This has
been shown to result in an increase in attention and a* Correspondence: beyer@sun.ac.za
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unless otherwise stated.decrease in restlessness in children and adults who have
been diagnosed with ADHD [1]. It has also been proven to
significantly improve the ability to stay awake in patients
suffering from sleeping disorders such as narcolepsy [2].
Perhaps desiring similar effects, the prevalence of Methyl-
phenidate usage for non-medical cognitive enhancement
purposes by students and academics alike is increasing on
university campuses worldwide [3,4]. Medical campuses
appear to be no different. After graduating high school in
South Africa prospective medical students enter a 6 year
degree of MB, ChB (Bachelors in Medicine, Bachelors in
Surgery) followed by two years of internship and one yeartd. This is an Open Access article distributed under the terms of the Creative
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Health Professions Council of South Africa as medical
practitioners. The two years of internship and one year of
community service are often done in rural settings, where
the patient to doctor ratio is high. Arguably with the
duration and intensity of the coursework and the long
hours expected of medical students and interns within
South Africa, the levels of illicit use may even be higher
[5]. While the benefits of Methylphenidate in patients
suffering from attention deficit disorders have been
tested and proven, the benefits for a healthy person cannot
be assured. There are a number of concerning studies
that have emerged recently which illuminate the needs for
long-term prospective studies on the use of methylphenid-
ate amongst the healthy, as well as public discourse on
cognitive enhancers in general and methylphenidate in
particular. These studies suggest that the use of methyl-
phenidate by the healthy may result in a cognitive trade
off of enhancement of executive function in novel tasks
with impairment of previously established performance.
Additional studies have supported this idea, showing
that although healthy users of methylphenidate may
perceive an increase in current aptitude, they may actu-
ally be losing their general aptitude. Furthermore, in
sleep-deprived individuals treated with Methylphenid-
ate, results have shown that people overestimated their
own performance, and experienced a subjective sensa-
tion of stimulation with only a mediocre improvement
in attention. The perception of methylphenidate as an
effective cognitive enhancer may be more related to the
subjective effects experienced by the user than its realistic
implications. This subjectivity contributes to the common
human tendency of overestimating new technologies in
the discussion of their benefits and risks [6]. As medical
practitioners, it is of utmost importance to use evidence
-based medicine to inform best clinical practice, hence it
would be incorrect to extrapolate the effects of Methyl-
phenidate for the healthy from the evidence that stands
for those with medical indications [7]. The evidence of the
effect of Methylphenidate on healthy people is lacking, not
just quantitatively, but in reliability. The latter is mostly
due to the relative lack of comparative baseline variables
being tested, such as not attempting to, or not being able
to quantify the baselines for intelligence, wakefulness or
cognitive ability in the subjects tested. Furthermore, of
the available studies, the majority are single dose studies,
although it has been shown that Methylphenidate follows
dose dependent nonlinear kinetics in narcoleptic and
healthy patients [8]. This means that the effects of an
increase in dose cannot be accurately predicted on the
basis of a single dose study. As a large number of the
studies of Methylphenidate’s efficacy and therapeutic
safety profile have been conducted on children, the safety
and efficacy of Methylphenidate may vary in unforeseenways between adult medical students, practitioners and
the children on whom these studies were conducted. It is
therefore critically important to acquire further evidence
regarding the quantified and dose dependent effects on
differing groups of healthy patients before any decision
can be made. It is time for ‘medicine, healthcare and
society to prepare for broader and more prevalent non-
medical uses of pharmaceuticals’ [3] and to debate all
the implications thereof.
Discussion
Methylphenidate: efficacy and adverse effects
Systematic review has shown that the expected effects
of methylphenidate exceed its actual effects, as demon-
strated in single or double-blind randomised controlled
trials [9]. A single dose of methylphenidate has been
shown to benefit memory in healthy subjects, as well as
increase subjective ratings for interest, excitement and
motivation in a mathematical task. This effect was not
found in passive tasks. Indeed there is evidence that
usage of these substances by patients without an attention
deficit disorder may result in a cognitive trade off [7] by
increasing their short term memory at the expense of their
long term memory. The perception of Methylphenidate
as a major drug of enhancement may be more closely
linked with the association of educational success in
school children. The idea of this association leads to
the suggestion of the potential for an enhanced level of
cognitive functioning in the healthy. However, educational
success is better understood as being attributed to multiple
factors [10]. This presents a confounding factor in neuro-
psychological research, in that a person’s performance
in research tests is influenced by more than one cogni-
tive process, since these processes are not isolated, but
rather work together and are interrelated [11]. This
interwoven nature of cognition renders it difficult to
assess specific avenues of cognitive enhancement by
only considering the efficacy of a person performing
novel cognitive tasks.
Unlike a drug intended to cure or remedy a condition;
wherein the efficacy can be quantified on inhibition of an
organism (in terms of antibiotics) or improvement to a
normal level of functioning (in terms of antipsychotics),
the testing of whether Methylphenidate adds to an already
functional person’s utility may be difficult to quantify.
How would a researcher be able to adequately assess
the varying baselines of functionality and the relative
subjectivity of human traits like intelligence, concentration
and aptitude? Perhaps concentration could be shown to
be qualitatively enhanced. However, at what level of
qualitative analysis would we find sufficient evidence to
deem the drug effective and more so than conventional
means of concentration and wakefulness enhancement,
such as a good night’s sleep or a strong cup of coffee?
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the studies conducted on Methylphenidate use in the
healthy, for we cannot correlate Methylphenidate use
and any cognitive outcome on the user without all of
these co-founding variables being accounted for.
The role of medicine in cognitive enhancement
The conventional role of medical intervention is that of
curing illness and restoring the patient to a functional or
‘normal’ level. Further consideration would be necessary as
to whether utilitarian ethics justifies or vilifies supporting
research into medications intended to enhance the human
condition, rather than medications which support this
conventional role of medical intervention. Perhaps it could
be argued that an enhancement of perceived aptitude
would aid in mental wellbeing, but medical practitioners
need to be wary of walking the tenuous line between
treating real illness and over treating perceived inad-
equacy. The usage or advocation for usage of cognitive
enhancement medication may necessitate a re-evaluation
of the role of medicine in society. However, it can be
argued that the concept of Methylphenidate as an en-
hancer does not represent a challenge to the historical
view of the role of medicine. The use of, for example,
laser surgery to correct visual abnormalities often returns
the person to a level of vision that is greater than their
baseline and enhancement is used and advocated for on a
widespread basis when we take vaccines to prepare our
immune response against certain infectious diseases [12].
Therefore the correlation between illness and intervention
may never have been as clear. Perhaps enhancement is
more congruent than incompatible with the current role
of medicine in society.
The widespread use of Methylphenidate for enhance-
ment purposes requires a scrutiny of the cost-benefit
analysis of medical intervention for the patient. Medical
intervention is usually justified by the analysis of the
utility lost under a medical condition justifying the pos-
sible adverse effects of that intervention. This is why a
patient suffering from cancer may be justifiably treated
with radiation therapy, although the adverse effects may
be appreciable. However, a medical practitioner would
find it difficult to justify such a radical intervention for a
less fatal condition. This analysis is particularly relevant
for Methylphenidate, as the identified side effects may
not be acceptable or ethically justifiable for a patient
who does not have a condition that justifies them. Some
of the most frequently encountered side effects are a
decreased appetite, dry mouth, sleeping problems, mild
forms of depression and repetitive movements (tics) [13].
More dangerous side effects associated with Methylphenid-
ate use involve an exacerbation of predisposed conditions
such as anxiety disorders or of pre-existing conditions such
as cardiac arrhythmias and glaucoma. These major sideeffects and contra-indications for Methylphenidate usage
maybe ameliorated if a medical practitioner thoroughly
investigates his/her patient and rules out dangerous
physiological predispositions before prescribing the drug.
Furthermore, continuous monitoring and the scheduling
of Methylphenidate may assist in preventing and detecting
cases of addiction, this would act to ameliorate the possi-
bility that Methylphenidate even in the prescribed oral
form, may have large abuse potential [14]. However, it is
important to note that the use of Methylphenidate has
been implicated in lowering, not elevating, the chance
of future abuse of stimulants [15]. Very little is known
about long term use in the healthy, and the widespread
neurochemical systems implicated in the use of Methyl-
phenidate suggest that in addition to cognition they
may impact emotional and motivational functions [16].
A further risk is that serious side effects like cardiac
arrhythmias have a higher likelihood amongst older
people with incipient cardiovascular disease and that
this group of people and older doctors are increasingly
likely to use the drug to stave off the fraying of their
cognitive ability [17].
Under the status quo, wherein people acquire Methyl-
phenidate either from a colleague or another illicit source,
these risks predispose them to unforeseen and potentially
fatal side effects [1]. This presents a far greater risk to
the public compared to scheduled, controlled, medically
moderated distribution of the medication. It is true that
Methylphenidate has been declared safe enough for wide-
spread use in children and young people with ADHD
for a long period of time. As ADHD is not life-threatening,
an analogy may be drawn with the benefits of therapeutic
intervention being similar to those of enhancement inter-
vention. The same benefits would seemingly justify its
use from a safety perspective as well, as the adults using
Methylphenidate for enhancement purposes likely value
these effects as much as those with ADHD. In addition to
this, Methylphenidate has been proved to have a low
enough risk profile to be ethical for use in research to test
cognitive effects in healthy subjects, where the effect is
clearly more elective than therapeutic [18]. The societal
sense of unease with cognitive enhancement could be
seen as analogous to the early stages in the development
of cosmetic surgery. What was, for a time, seen as the
patient irrationally accepting a large risk for what was
perceived to be a small, unnecessary benefit, has grown
to be a relatively accepted form of self-augmentation,
which increases the general happiness of the patient,
inherently a good thing. Furthermore the history of
cosmetic surgery shows that many medical practitioners,
given the right evidence and cultural frameworks, may
become comfortable with non-therapeutic interventions
[19]. Cognitive enhancement medication may follow a
similar path [20].
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The fields of philosophy and bioethics surrounding cog-
nitive enhancement have provided many debates and
differing stances [17,18,21]. The intention in this section
is to summarise the salient points of cognitive enhance-
ment in general, and then to analyse how these points
tie in with the idea of medical students and doctors
using Methylphenidate.
The arguments surrounding augmenting the human
condition draw a strong analogy with the ethical debates
surrounding gene doping in sport. This involves the use
of biochemistry to alter the expression of certain genetic
sequences in human genotypes leading to the expression
of desirable, or inhibition of undesirable, cells or human
genes to improve athletic performance. The primary argu-
ment against this is that it presents an actual or potential
health risk to the athlete [22] which ties strongly with
the medical principle of primum non nocere (first do no
harm). The second argument against genetic doping is
that it violates the spirit of sport in lieu of the princi-
ples of ethics, honesty and respect for rules governing
the profession [22]. These values, although tenuous in
sport, are certainly applicable in the medical profession.
There is, however, far less consensus on what constitutes
cheating in a medical environment. If Methylphenidate
usage amongst the healthy does provide practical benefits
for the user and these benefits actively translate into
tangible outcomes then it is easy to consider the example
of a medical student who may achieve better marks, and
potentially pursue a more competitive speciality by using
Methylphenidate to gain a competitive advantage over
their peers [23]. In this example there is a demonstrable
harm upon the unaugmented students, as they have been
placed at a comparative disadvantage in what could be
argued to be an unfair manner.
The lack of consensus on what constitutes cheating
becomes more prominently an issue for the sporting
analogy when dealing with cognitive enhancement amongst
medical doctors and researchers. In contrast to the above
scenario wherein a medical student may take the drug
explicitly for personal academic success, it may be de-
fensible to have our top medical researchers on cogni-
tive enhancement drugs [24]. This is because research
can be viewed as a non-zero sum game, wherein the
potential achievements of an individual or group, such
as the discovery of a cure for a disease such as HIV
would surely benefit humankind far more than the
individual doctor or academic. Another example is if
an augmented doctor is able to concentrate to a greater
extent on their patient and be more conscientious, it
would likely lead to a greater outcome for the patient. In
these two scenarios the benefits to the immediate doctors
or researchers, and perhaps their comparative advantage
over their colleagues [25], is not the only, or the mostrelevant, factor. The primary aim of the medical field
should aim to do what is best for the patient and with
this analysis any competitive advantage over colleagues
appears to be more of a secondary outcome.
There is a further consideration in this calculation,
that in improving relative inequalities and enhancing
personal competencies we may begin to undermine the
ability of the population at large to identify with the
human characteristics of these athletes and academics.
This may lead to their achievements being considered
products of science rather than of human endeavour.
This would invalidate the correlation with hard work,
character, effort and achievement [26] which is one of the
reasons why, for many years, cognitive enhancement has
been considered incompatible with virtue ethics.
The pursuit of the good life is considered to be the
pursuit of a virtuous life. This has led to the criticism of
virtue ethics as being too demanding and thus obtain-
able only by an elite group of people [27]. This criticism
has received support by studies in the behavioural sciences,
which suggest that humans are cognitive constrained.
Examples of these constraints are the findings that suggest
humans are particularly bad at deferring judgement and
making accurate decisions based on information given [28].
This undermines the pursuit of a good life in virtue ethics
as normative theories are largely based on intuitions.
Joshua Green published a study in 2001 analysing what
parts of the brain are involved in specific ethical reason-
ing [29]. He found that “deontological moral judgements
are primarily driven by automatic emotional responses”.
Furthermore, the stability of our judgements has also
been found to be prone to manipulation through a vast
array of methods, from hypnosis to transcranial magnetic
stimulation. These findings, in collaboration with those
previously discussed may suggest that the failings of the
majority in the pursuit of eudaimonia are due to biological
factors more so than inadequate training or motivation
[27]. This renders the majority of people unable to achieve
a good life due to factors beyond their control. Perhaps
more importantly these findings also suggest that the way
a person deals with moral dilemmas may be biologically
constrained, open to manipulation and unreliable [30].
Recent articles have suggested that the use of cognitive
enhancement as a facilitator, in adjunction with moral
and epistemic virtues, may make the pursuit of a virtuous
life, with morally responsible judgements, more achievable
[31]. It is especially important to incorporate these virtues,
as without them there can be no suggestion that cognitive
enhancement would translate to moral goodness. This
analysis is particularly important in the context of this
article, as doctors, perhaps more so than other people,
are ultimately reliant on the pursuit of a virtuous life. If
cognitive enhancement helps to facilitate this it would
certainly be an attractive outcome.
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creates more effective doctors, the benefits to society are
relatively self-evident. Furthermore, if this increased utility
correlated to an acceleration of medical breakthroughs, and
a potential increase in collective happiness, then this would
satisfy Jeremy Bentham’s consequentialist basis for his Utili-
tarian moral philosophy [32], which states that the moral
outcome is the one which leads to the greatest good for the
greatest number. Opponents of this utilitarian approach to
cognitive enhancement often take a deontological defence
arguing that the act of using a drug to enhance your per-
sonal cognition may be hedonistic and thus not justifiable.
However, Kant also argued that the categorical imperative
could be interpreted through reason alone to delineate
what inviolable rights are [33]. If we accept that the inher-
ently inviolable right in this debate is that of the right to
enhance personal utility then attempts to achieve that en-
hancement could be justifiable, regardless of an increase
or a decrease in personal utility or societal benefit or detri-
ment as an outcome, so long as the usage is duty driven.
The latter part of this argument is an important one,
and requires comprehensive review by governmental
bodies to prevent exploitation, either by the person who
argues personal utility for societal benefit, or the society
that may implicitly coerce such a person into pursuing
this potential collective benefit at expense of their own
autonomy. Rawls’ ‘veil of ignorance’ expansion places upon
us an imperative to equalise distribution of resources to
lessen our own risk of being born into oppression [34].
Avoiding potential exploitation may seem to invalidate
the usage of Methylphenidate under a scenario of unfair
advantage; however Rawls argued that we may accept
unequal distributions under one condition: the inequality
must be to the benefit of those who are the worst off
[34]. Inequality in potential achievement for the sake of
innovation and societal advancement may pass this
analysis and satisfy the Rawlsian difference principle.
The salient point is that under the status quo the distri-
bution of Methylphenidate for cognitive enhancement is,
by the principle of equal liberty, unjust. Access to, and
usage of, this drug amongst the healthy is restricted to a
privileged class of people who are able to acquire it through
their own personal, financial or social resources. This un-
regulated distribution further entrenches social inequality
within a society, by restricting access for the less privileged
and with no solid governmental policy moderating the
access for the privileged. The following section will further
advance the case for, and discuss the steps to implement,
such a policy, while considering the implications thereof.
The implications of, and policy for, allowing for
moderated cognitive enhancement
If we extend the harms and risks inherent in the currently
unregulated system of cognitive enhancement medicationsto a system when cognitive enhancement is endorsed,
but remains unregulated [35], then there are various
role-players we need to exam. Firstly, the individuals
within society may be explicitly or implicitly coerced
into using these medications due to utility calculations
of corporate entities [36]. For example, a transport
company, which is able to coerce their drivers to take
medications to enhance wakefulness and concentration,
would be in a position to transport goods further, with
fewer stops, and thus be in a position to make a larger
profit, than their competitors. This would give them a
competitive advantage in their industry and their com-
petitors would either have to adopt the same policy or
face the prospect of being driven out of business. It
may be an idealistic view that the medical community
would be exempt from being drawn into methods of
productivity enhancement.
This argument could be made with private medical
facilities, having fewer doctors working longer hours
during a call rotation would provide a profit motive for
coercion by the administrators of these facilities [37].
Also, in many parts of the world the incentive [38] or
requirement for doctors to work overtime in the medical
sector is immense [39]. Coffee and energy drinks may
make way for more effective methods of concentration
and wakefulness enhancement. The principles of personal
autonomy tend to support the idea that societal interfer-
ence in these scenarios needs to be adequately justified lest
it be deemed paternalistic, arbitrary and not legitimate.
However, in an absolutely unregulated environment, as
described above, the potential for coercion may violate
the autonomy and rights to equality of the average, as
choosing to not, or not being in a position to, enhance
may put you at a competitive disadvantage [40]. This is
because if we are to accept an inherent advantage provided
by access to and usage of these drugs we may logically
extend this advantage to an increase in employability
for the augmented over the drug free.
In this way, if cognitive enhancement becomes only a
pursuit of private persons and businesses, the public sector
and the worse off may become less competitive. This is an
especially relevant danger in South Africa where inequality
in access to pharmaceuticals is drawn along an economic,
and historically, a racial divide. This may lead to perpetu-
ation of the economic divide, making the poor and previ-
ously disadvantaged even less able to gain employment and
develop skills [41].
This calls for government to adopt an active policy to
offset these potential harms, and allow equitable distri-
bution of these resources in a society, or minimise the
comparative advantage they provide. The former would
require the development of generics and government
subsidisation, increasing the availability of these drugs for
the historically less privileged, an approach that would
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sources in a medical setting would suggest that only after
all legitimate medical concerns are adequately addressed
within a population may state financing of enhancement
medication be permissible. This approach, therefore, seems
economically unfeasible.
Fortunately, when it comes to democratic societies,
the state does not have to decide to either subsidise the
development of, or illegalise a substance. They may act
to curtail the use of these potentially hazardous drugs,
whilst maintaining the autonomy of the individual, and
promoting equitable distribution of resources. This is
premise for the policy we will advocate for. This policy
would include disincentivising people from using these
drugs by educating the population on their realistic
effects and relatively unknown side effect profile; while
discouraging their usage by taxation included in the
price of sale, as currently legal risky behaviour [35], like
tobacco, is currently taxed.
The funds gained by the personal taxation of Methyl-
phenidate could be allocated to the medical care of the
most disadvantaged in society as well as the develop-
ment of affordable generics when the long-term effects
of these medications are known. An additional corporate
tax on businesses whose employees use these medications
would serve two purposes. Firstly it would increase the
cost and therefore minimise the profit incentive of
businesses coercing their employees into using these
drugs, ameliorating this risk to personal autonomy.
Secondly this new revenue stream for the state could
be invested into the research on orphan disease, which
are diseases that are so rare that there is no motive for
private pharmaceutical companies to develop treatments
for them. With this increased revenue the state could
pursue this research [36].
If cognitive enhancement may be considered a new
technology with potentially hazardous effects for those
engaging in it, the state may require users to prove
adequate knowledge of the enhancer by passing a test and
acquiring a license, allowing for the capacity of informed
consent. Furthermore, those that acquire this license could
be compelled to acquire additional, appropriate medical
insurance, to lessen the potential burden on the state. The
people who are licensed for the use of these cognitive en-
hancers could be compelled to participate in a prospective
cohort study on the long-term effects of these cognitive
enhancers. Although the state may maintain their position
on the potentially harmful and currently unknown effects
of their long term use, citizens could maintain their auton-
omy and opt into the use of these enhancers, with all
the above considerations [36], if they are able to make
an informed decision on the potential risks involved. So
the discouraged and disincentivised, but widely available
status of cognitive enhancers such as Methylphenidatewould: decrease the capacity for coercion, decrease the
appeal of competitive advantage, provide financing for
medical care of the most disadvantaged in society, and
fund research into treating previously neglected conditions.
This appears a better state of affairs than the status quo of
the unregulated use of Methylphenidate.
We would further propose that medical students and
doctors are a well-suited group to conscientiously opt
into the use of cognitive enhancements for a multitude
of reasons. These include the ideas that: they are more
likely to understand the effects of these cognitive enhancers
and less likely to be swayed by the exaggeration of their
effects by pharmaceutical companies, they would be in a
better position to understand the side effect profile of
these enhancers, as well as the prospective long term
effects, they would be more likely to provide accurate
data during a long term prospective cohort study; they
would be in a better position to access the additional
medical insurance required in this policy; finally, once
the research is conducted and results acquired the doctors
involved in the study would be in a well informed position
to advise public policy and debate on the profile of these
cognitive enhancers.
There are further considerations specific to the indi-
vidual role-players, including the patient, that still need
to be accounted for. Allowing medical students and doctors
free access to Methylphenidate may lead to some conduct-
ing the majority of their theoretical and clinical training
under its influence. Which may distort their ability to
accurately discern their level of competence without the
drug, rendering them dependant on the drug to maintain
confidence in providing adequate patient care [5,37]. This
potential for abuse of Methylphenidate when used for
cognitive enhancement may translate to a need to revise
the scheduling of the drug [14]. Adjusting the dose of
Methylphenidate for cognitive enhancement, marketing
it as a different medication than when it is used for its
traditional purpose and initially scheduling the medication
for cognitive enhancement as a controlled substance, like
morphine, would make moderation of distribution signifi-
cantly easier. This would also greater enable the state
regulating bodies of the medical profession, such as the
Health Professions Council of South Africa, to accurately
monitor the distribution of drugs explicitly for cognitive
enhancement, ameliorating their specific risks for abuse,
self-prescription and other areas of possible exploitation.
Summary
The effects of Methylphenidate as a significant cognitive
enhancer are more subjective than practical and the
existing studies are insufficient to directly answer the
long-term side effect profile of this medication amongst
the healthy. Prospective cohort studies must be prioritised
to make accurate decisions on Methylphenidate’s use for
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tion of Methylphenidate is subject to personal, social
and economic advantage. This unjust distribution has a
large potential for increasing the amount of economic and
social disadvantage within society. Regulatory governmen-
tal policy must seek to remedy this while minimising the
potential for competitive advantage for the enhanced. This
will be achieved by disincentivising citizens from their use;
while discouraging their use by personal taxation, the
requirement of the acquisition of a license; .additional
medical insurance, the participation in a long-term cohort
study on their use; and a further corporate tax to act
against the potential for coercion A public debate on the
use of cognitive enhancement is long overdue and must
be stimulated by new analysis and research. The use of
Methylphenidate for cognitive enhancement has been
shown to be defensible from: a utilitarian perspective in
terms of enhancing personal utility for the potential
good of society; a deontological perspective through
the principle of autonomy as an inviolable right; virtue
ethics where the pursuit of a virtuous life is suggested
to be more achievable with the addition of cognitive
enhancement; a perspective of justice. If long-term re-
search can prove that the risks are negligible and the
outcomes tangible then we would defend the regulated
use of Methylphenidate by the healthy and believe medical
students and doctors represent a good group to initially
implement this policy.
Abbreviations
ADHD: Attention deficit hyperactivity disorder; HIV: Human
immunodeficiency virus.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
CB wrote the original essay, conducted the literature review, reworked the
essay into article format. CS reviewed the first draft of the article, discussed
restructuring of the article and contributed to subsequent drafts of the
paper. KM conceived of the idea for the Ethics Essay Writing Competition,
guided the rewriting into article format, provided relevant literature,
reviewed and edited all drafts of the paper. All authors read and approved
the final manuscript.
Authors’ information
CB is a medical student with a keen interest in Bioethics and Psychiatry.
He originally wrote this article as an entry for the 2012 Ethics Essay Writing
Competition sponsored by the Medical Protection Society (MPS) and
organised by the Centre for Medical Ethics and Law for medical students at
Stellenbosch University. The topic provided was ‘Why do healthy medical
students use Methylphenidate?’ His was the winning entry and he received
R5000 prize money at the MPS Annual Ethics Conference ‘Ethics for All’ hosted
at the Cape Town International Convention Centre (CTICC) in November 2012.
CS [LL.B (Civil Law), LL.M (Public Law)] is a PhD candidate in the Regulation of
Stem Cell Research in Ireland from the National University of Ireland, Galway.
She has served as an intern at the World Health Organisation, Geneva,
Switzerland; as an Intern at the Centre for Bioethics and Law at the University of
Stellenbosch, South Africa; a Legal Researcher of the Law Reform Commission
of Ireland, Dublin, Ireland; a Legal Researcher on the Rape Attrition Project at
the National University of Ireland Galway, Ireland; she is a part-time lecturer at
the National University of Ireland Galway; is the recipient of various grantsincluding the Irish Research Council Postgraduate Scholarship; has published
various articles within the Medico-legal field; written various reports; presented
various conference papers; and serves on the Board of Directors of the Irish
Stem Cell Foundation in the capacity of legal advisor to the foundation. KM
[MB ChB, MFamMed, MPhil (Applied Ethics), FCFP (SA), DPhil] is the Associate
Professor and Head of the Centre for Medical Ethics and Law (CMEL) at
Stellenbosch University. She is recognised as a leading authority in the field of
Bioethics and has served on South Africa’s National Health Research Ethics
Council (NHREC) in Pretoria. She is also a member of the following: the HIV
Preventive Research Data Safety Monitoring Board (DSMB) in the Division of
AIDS, National Institutes of Health (NIH), Washington DC, USA; the Scientific
Review Committee, European and Developing Countries Clinical Trial Partnership
(EDCTP), The Hague, Netherlands; the Board of Directors, South African Medical
Research Council (MRC), Cape Town; SAGE Working Group on Immunisation in
Humanitarian Crises, World Health Organisation (WHO), Geneva, Switzerland.Acknowledgements
The authors would like to thank the following people for their assistance
with the article: Dr Graham Howarth, Head of Medical Services (Africa),
Medical Protection Society; Kirsten Rowe, Medical Student, Faculty of
Medicine and Health Sciences, Stellenbosch University; Paolo Dinarto
Goncalves de Oliveria, Medical Student, Faculty of Medicine and Health
Sciences, Stellenbosch University.
Received: 29 October 2013 Accepted: 26 February 2014
Published: 4 March 2014References
1. Medication guide. Ritalin http://www.fda.gov/downloads/Drugs/
DrugSafety/ucm089090.pdf.
2. Mitler MM, Shafor R, Hajdukovich R: Treatment of narcolepsy: objective
studies on methylphenidate, pemoline and proptriptyline. Sleep 1986,
9:260–264.
3. Forlini C, Racine E: Disagreements with implications: diverging discourses
on the ethics and non-medical use of methylphenidate for performance
enhancement. BMC Med Ethics 2009. doi:10.1186/1472-6939-10-9.
4. More students turning illegally to ‘Smart’ drugs. http://www.npr.org/
templates/story/story.php?storyId=100254163.
5. Emanuel R, Frellsen S, Kashima K, Sanguino S, Sierles F, Lazarus C:
Cognitive enhancement drug use among future physicians: finding from
a multi-institutional census of medical students. J Gen Intern Med 2013,
28(8):1028–1034.
6. Brown N: Hope against hype – accountability in bio pasts, presents and
futures. Sci Stud 2003, 16:3–21.
7. Schermer M, Bolt I, de Jongh R: The future of psychopharmacological
enhancements: expectations and policies. Neuroethics 2009, 2:75–87.
8. Aoyama T, Kotaki H, Sasaki T: Nonlinear kinetics of threo-methylphenidate
enantiomers in a patient with narcolepsy and in healthy volunteers.
Eur J Clin Pharmacol 1993, 44:79–84.
9. Repantis D: Modafinil and methylphenidate for neuroenhancement in
healthy individuals: a systematic review. Pharmacol Res 2010, 62:187–206.
10. Outram SM: The use of methylphenidate among students: the future of
enhancement? J Med Ethics 2010, 36:198–202.
11. Balanza-Martinez V, Rubio C, Selva-Vera G, Martinez-Aran A, Sanchez-Moreno J,
Salazar-Fraile J: Neurocognitive endophenotypes (endophenocognitypes)
from studies of relatives of bipolar disorder subjects: a systematic review.
Neurosci Bio behav Rev 2008, 32:1426–1438.
12. Verster C, Van Niekerk AA: Moral perspectives on stimulant use by healthy
students. S Afr Med J 2012, 102(12):909–911.
13. Efron D, Jarman F: Side effects of methylphenidate and dexamphetamine
in children with attention deficit. Pediatrics 1997, 100:662–666.
14. Kollins SH, MacDonald EK, Rush CR: Assessing the abuse potential of
methylphenidate in nonhuman and human subjects: a review.
Pharmacol Biochem Behav 2001, 68:611–627.
15. Faraone SV, Wilens TE: Effect of stimulant medications for attention-deficit/
hyperactivity disorder on later substance use and the potential for
stimulant misuse, abuse and diversion. J Clin Psychiatry 2007, 68:15–22.
16. Larriviere D, Williams MA, Rizzo M, RJ B: Responding to requests from
adult patients for neuroenhancements: guidance of the Ethics, Law and
Humanities Committee. Neurology 2009, 73:1406–1412.
Beyer et al. BMC Medical Ethics 2014, 15:20 Page 8 of 8
http://www.biomedcentral.com/1472-6939/15/2017. Chatterjee A: Is it acceptable for people to take methylphenidate to
enhance performance? No. BMJ 2009, 338:338.
18. Harris J: It acceptable for people to take methylphenidate to enhance
performance? Yes. BMJ 2009:338.
19. Chatterjee A: The promise and predicament of cosmetic neurology. J Med
Ethics 2006, 32:110–113.
20. Carey B: Brain Enhancement is Wrong, Right?. The New York Times. in press.
21. Greely H: Towards responsible use of cognitive enhancing drugs by the
healthy. Nature 2008, 456:702–705.
22. Haisma HJ: Gene doping. Int J Sports Med 2006, 27:257–266.
23. Forlini C, Racine E: Autonomy and coercion in academic “cognitive
enhancement” using methylphenidate. Neuroethics 2009, 2:163–177.
24. Proust J: Cognitive enhancement, human and bioethics. J Int Bioethique
2011, 22:153–199.
25. Horn G: Brain Science, Addiction and Drugs, An Academy of Medical Sciences
Working Group Report. Great Britain: Academy of Medical Sciences; 2008.
26. Fischman MW, Foltin RW: Utility of subjective-effects measurements
in assessing abuse liability of drugs in humans. Br J Addict 1991,
86(12):1563–1570.
27. Fröding BBE: Cognitive enhancement, virtue ethics and the good life.
Neuroethics 2011, 4:223–234.
28. Darley J, Batson C: “From Jerusalem to Jericho”: a study of situational and
dispositional variables in helping behavior. JPSP 1973, 27:100–108.
29. Greene JD, Sommerville RB, Nystrom LE, Darley JM, JD C: An fMRI
investigation of emotional engagement in moral judgment. Science 2001,
293(5537):2105–2108.
30. Insel TRHT: A gender-specific mechanism for pair bonding: oxytocin and
partner preference formation in monogamous voles. Behav Neurosci 1995,
195(4):782–789.
31. Liao SM, Savulescu J, Wasserman D: The ethics of enhancement. J Appl
Philos 2008, 25(3):159–161.
32. Van Niekerk AA: Ethics theories and the principlist approach in bioethics.
In Medical Ethics, Law and Human rights: A South African perspectiv. 1st
edition. Edited by Moodley K. Pretoria: Van Schaik; 2011:20–24.
33. Miller G: Cognition enhancing drugs: just say yes. J Philos Sc Law 2010, 10.
34. Rawls J: A Theory of Justice. 1st edition. Cambridge, MA: Harvard University
Press; 1971.
35. Bostrom N, Sandberg A: Cognitive enhancement: methods, ethics,
regulatory challenges. Sci Eng Ethics 2009, 15:311–341.
36. Dubljevic V: Principles of justice as the basis for public policy on
psycho- pharmacological cognitive enhancement. Law Innov Technol
2012, 4(1):67–83.
37. Warren OJ, Leff DR, Athanasiou T: The neurocognitive enhancement of
surgeons: an ethical perspective. J Surg Res 2009, 152:167–172.
38. Senior NHS doctors claim more than £150,000 overtime for out-of-hours
care (which boosts their salary to £300,000). http://www.dailymail.co.uk/
news/article-2420989/Senior-NHS-doctors-claim-150-000-overtime-provide-
hours-care-boosts-salary-300-000.html.
39. Erasmus N: Slaves of the state – medical internship and community
service in South Africa. S Afr Med J 2012, 102(8):655–658.
40. Harris J: Chemical Cognitive Enhancement: Is it Unfair, Unjust, Discriminatory,
or Cheating for Healthy Adults to use Smart Drugs, The Oxford Handbook of
Neuroethics. edn. Oxford: Oxford University Press; 2011:265–272.
41. Glannon W: Psychopharmacological enhancement. Neuroethics 2008,
1(1):45–54.
doi:10.1186/1472-6939-15-20
Cite this article as: Beyer et al.: The implications of Methylphenidate use
by healthy medical students and doctors in South Africa. BMC Medical
Ethics 2014 15:20.Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
